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Methods
Electroretinography
Electroretinogram (ERG) recordings were carried out on Ccdc136 +/+ (n=12), Ccdc136 GFP/GFP (n=13), Nrl -/-;Ccdc136 +/+ (n=6) and Nrl -/-;Ccdc136 GFP/+ (n=5) mice. In brief, the mice were dark-adapted for 1 hour before anesthesia with a mixture of ketamine (62.5 mg/kg IP) and xylazine (12.5 mg/kg IP) and the pupils dilated with 1% tropicamide. Body temperature was monitored with a rectal thermometer and maintained at 38°C with a homeothermic electric blanket. Simultaneous bilateral recording was achieved with active gold loop electrodes (placed on each cornea) and a subdermal platinum reference electrode (placed on the scruff); a subdermal ground platinum electrode was placed on the tail. Light stimulation (10μs flashes), signal amplification (0.3-300-Hz bandpass), and data acquisition were provided by an electrophysiology system (Espion E2; Diagnosys LLC, Littleton, MA). For each animal, only one eye was considered for statistical comparisons. It corresponded to the eye associated with the dark-adapted b-wave of maximum amplitude.
Retinal dissociation and subretinal injection of postnatal Cods and embryonic cones
For transplantation experiments, retinas from Nrl -/-;Ccdc136 GFP/+ and Nrl-EGFP mice were dissociated with papain (Worthington Biochemical, UK) according to the manufacturer's directions. Cells were suspended in 5% fetal bovine serum (FBS; Sigma, Cat# F1051) in Ca 2+ /Mg 2+ free PBS and transferred to FACS tubes (BD Falcon 12 x 75 mm Tube with Cell Strainer Cap) filtering out any cellular debris. GFP + cells were sorted using a MoFlo (Beckman Coulter) cell sorter system, collecting 2,000,000 cells in 20% FBS in Earl's Balanced Salt Solution (EBSS). Sorted and unsorted cells were resuspended at 200,000 cells/μL in EBSS and kept on ice prior to transplantation. Adult recipient C57Bl/6, Crx -/and Gnat1 -/-; Cnga3 -/-; Opn4 -/-(triple knockout, TKO) mice (1-6 months old) were anesthetized by isoflurane gas inhalation. Eyes were dilated using 1% tropicamide (Mydriacyl, Alcon) drops and 0.5% proparacaine hydrochloride (Alcaine, Alcon) drops were administered as a local anesthetic. A 0.2% hypromellose gel (Genteal, Novartis) was applied to maintain lubrication of the corneas. 
Fluorescence activated cell sorting (FACS) of embryonic cones
E17.5 embryos from Nrl +/-;Ccdc136 GFP/+ pregnant females were dissected in cold phosphate buffered saline (PBS) and neural retinas separated from the RPE. Pooled neural retinas (from 6-8 embryos/litter) were placed in ~100 uL of cold Ca 2+/ Mg 2+/ free PBS. Tissue was dissociated by trypsinizing in 2 mL of 0.125% Trypsin (Sigma, Cat# T1005-1G) in Ca 2+ /Mg 2+ free PBS pre-warmed to 37 o C for 5-10 min while shaking. To stop the trypsinization, 3 mL of 20% FBS in PBS was added and the tissue was triturated by pipetting up and down ~40 times with a 5 mL pipet. Cells were then pelleted by centrifuging at 520 x g for 5 min at 4 o C, and washed in 5ml of ice-cold Ca 2+ /Mg 2+ free PBS containing 0.1% BSA and 5mM EDTA (Solution 1), and re-suspended in 1 mL Solution 1. 0.3 mL of the cell suspension was removed as a negativeno stain control while the remaining cells were mixed with a viability dye (1:1000, Viability Dye eFluor Solution 1 was added to the cells. Cells were re-pelleted and resuspended in 5-10 mL of Solution 1 two more times to wash away unbound stain. Cells were resuspended in 0.5 mL of Solution 1 (total volume = 0.3 mL) and transferred to FACS tubes (BD Falcon 12
x 75 mm Tube with Cell Strainer Cap), filtering out any cellular debris. GFP+ cells were FACS-sorted using a BD FACSAria™ III cell sorter system, collecting 100,000 GFP positive cells in approximately 10 mL. Cells were resuspended in Solution 1 at a concentration of 10,000 cells/µL. 
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